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(54) LENS BARREL AND OPTICAL EQUIPMENT USING SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To effectively correct 
image blurring by driving a correction means holding an 
optical element for vibration-proofing based on signals 
from 1st and 2nd sake detection means mutually 
detecting the shake in a different direction. 

SOLUTION: An optical holding means holding the optical . — ^ 

element and driving it in a direction orthogonal to an 
optical axis is attached to a supporting means fixed in a 
lens barrel so that it can be driven. Then, a 1st shake 
detection means detecting the shake in one direction 
and a 2nd shake detection means detecting the shake in 
the other direction and having different detection 
characteristics from the 1st shake detection means are 
provided at a part of the lens barrel. Based on the 
signals from the 1st and the 2nd shake detection means, the optical holding means is driven 
to correct the image blurring. A shake correction system 102 is composed of a shake sensor 
106 detecting the shake, a position sensor 107 for detecting the displacement of a correction 
lens, and a shake correction driving system 108 which drives the correction lens according to 
a control signal calculated by a lens microcomputer 101 based on output from the sensors 
106 and 107 so as to correct the image blurring. 
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KT'#t< 9 . micj: O^n'3 * y hfictfih^S LT 

[004 2] CIT*o-y7^A7 26Ji«6«7 1<50?L 
(^F0^) ^cEALTttiSLTV^* < , o-y7^A2 6co 
«Hl*rtIfc:HLT»±it«7 l«0W®^aiB:7 lat$y 
?t Uefry 9 vTK) 7 1 L^ffl<?)t|fi«7 H;*ff*fl 

X3-77 2 7S*teK7 1^^^'^LT01 1 
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( 0 7 omumzte^mwimm 1^51:07?^ 

2 6^3-^7 2 7^:^2 3-^7 2b<nmz$kA, 

[0043] <X^H9, 01 0im^^Xu-y^zfA7 2 
6tD7?'jy/7 1 9 h^StgftBIWfiytt/o -y 9 'J 

y^7 i 9<7>igii)KH^o^riffiBfl-ri.. 09, 010 

[ 0 0 4 4 ] 09 tin -y m^£^-r™i-C'£6 . 0 
t3 y^'jy^7 1 9«iDy?A*7 28X'^m*) 

7 1 9tfOffl7 1 9 i i^&LTEDit^LT^S. 

T>r<7)o-yi?'jy^7 1 9cD®t)±Mzvm7 itim 

ftcr>zfJ>.CD&. %&mz?Tbtl. o-y ?l$0«SS2:i&IK 

A7 2 6<7)i«ia7 1 9 i(ir3-f;U7 2 0^iff^i§(t 
T^|>. 3^/P7 2 0&m3.Vy9V>9'7 1 9<7)*X' 
kSfirtW LT^^oP^T'if) 0 . a y ? >J y^7 1 9 

C004 5] 77^71 9 e^tffmOibbSr-r&i: 
3-f;U7 2 0tifltV^«:o7? 'J V71 1 9*^ 
JE*U ^<D^KJ:9oy7l$<y)«^l$^S^TlK, 
^ttt&O. Ion 7 ; i Jyy v 7 1 9#«y£7 1 J: Ofe 

WX\tH)V7 2 0ifi»TO-y?y>'* r 7 1 9£»tt« 

I. i t ic J; 0 a -y ? y v?7 1 9<9o y ?B$cD^#& 

[0046] XA3*.y Vte%\*rtv1rV%&i. 9%B 

y^7 1 9#iffitK7 Wr>t>toto>Z.\Llff&^ * 
Vv/7 1 gJinv^frfcTvoy^fifcggi&Sft 

[004 7] L*»LTyoy^*(6jcO|g»iSITffiH!fC 
(4, 4-f{it*btcr--7f-AT7 2 4*5©«3-^7 2 

«):&) u -e^k^/h^ftAKft^-fft**. *<oar- 
U5rv">. x±m&&^i>tmmv»s y -xawe (usigv 

^W»»4iWrV\ tUic7)J:^tctTo y^^%^W5r 

[0048] ^HSftm-ttia i5(;D7?iA7 
2 6^iS(tTn-f;P7 2 0jfi^T'D-y^y>7'7 1 9 i: 



( A 1 ) n y ?#r6Kcfi-§^'*$:*r-f So >y 7 l> ^7 
1 9£ 

(A2) tt7 1C«UD7^*|fiI (B^ff-lHiO^rr&l) 

(A3) iXutTyo y ^ftCHJLTAs *y b*S-£ 
U D7?iATtltii6t5. 
[0049] iy_h3o<7)«figS:«^i.SCfc^J: , 5, 
( B 1 ) fS^^N'3 * -y htfettiBbfiiitT-n >y ? y y y 
ZimiZitLX&g.mzl&'&X'Z . 
(B2)D7? i$0#S£#&/Jn$ < W*. 6 i * s T-£ 4 
( B 3 ) jgKn y 9 :f A<offig£ 3 ylofi^fT £ <I t 

[0050] X*^fcffi£ a ■/ 9 3 J* 7 2 6 <io -y ^ 
'J>-^7 1 9OTyn7?Bf^h7A , -(:{ ) 5:-5tu 

[005 1 ] 01 0«O7?'Jy/7 1 9ifiT>Uyf 
lTfo<,Z®&LXT-'?J-*.T7 2At>mms-9 7 29 

iz%mLtzwm<r>immx'i>2>. zwmu ? 9 *j*7 2 

6CDftfflbV'/9V>'9 r (r)jR7 1 9 j<D9VT7>X$: 
6 2 , n»/9V>9~%%{>7 1 9at7-vfj.7724 
O^UT^V'XSr.j!. (7-7fa77 24$rPR«3-^ 
7 2 9t-f 3 54X-$-*SHfofc«*) fcLfct^ 

[0052] BP*>27 1 9 j *^V^09O*t®*^0 

'jy/7 l 9<r)WMft*e l b-t&b 
6\ — <f><L&§ 
(TM^ZtdX^h. 

[00 53] CfUcfcOHl OfiOUt^-CKtcn-y^yy 
^7 1 9*«Tyn-y^^rmc«H»*aHTfcOy^^A 
7 2 6*»ffl7 1 9 j bm&mzmmt&Jltfv v 9V> 
9^U7 1 9a**r-^f-iT7 2 4SrffLWtSJ: l 5 
{,^^C7-7fa77 2 4J4©«3-^ 7 2 9K58 

[0054] liLhOi ^ £Po2rr&] Sr HIIESr ffi^J-f •& * h 

•y^-fc l> aox h i ^(nw&mbxi&m-h z 

kRVX h •y;m®ttcr>tft&ffilzm£ilZ>fzlfX'®fc2 
tiX^ZZb. StXXb7^IJA'3^7 biklfiktbZm 

mmtz z b X'®±ftmm*ek< , fi»t:?^M 

[0055] JJLhco^^X^WfcftftSWMWfcWW- 

I/VX74, S^l*7 5, 3^^76p, 7 6 
y, I RED 7 7 p , 77y, 3d*^7 9a, 7 9b, +\ 

-^<*7 io, ^H7 1 ltiaewifctt&stf*** 

23-^72, *A^57 3, mi B-9 7 1 2tiffliIE 
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fi7#72 1. 7-Vfi7^7 2 2. 7-7f A 
7^*7 2 3. 7-vfi77 24. 3-^727, o 
7^7 2 8, «lf3-;7 2 9, «Jf3^;l-7 3 0 

•g>. 7-7f j.7724. 3-7729> 3>f/W730 
U«»8IW>--B*£»*LTV^. 7^^7167 2 
1 s 7-Vfi7iA7 2 2 . 7— Vf-*7A*7 2 3 
{^3 5^ X#SO-g5??£ fit fig LT ^ & . 
[00 56] iJCUHKCjS*). M-H»R7 1 5±<7)I 
C7 3 1P, 7 3 lyJi^taflHfctB*^ 7 8p. 7 8 
yeotil^tiiPifflO I HI 2t±-f-<9l*lgBfl§fi£<0 

SfiH?»i (IC731P, 7 3 1 y«|SI«jScO^. 
^CTJiIC7 3 lp<0»St. ). 

[0057] innatfewt, mgs-UE^$7yr 7 3 

lap. 7 3 1b pktf5ftSH=-7 7 ptzt Dftg&ftS! 
f78p (ffifitRi . Ri K*fc*3C«eS7 
8ii P . 78 i2p *«Etca3ftUT^4. tSmTVTl 
3 1 c pli&mm-nE$&lT>77 3 l a p , 7 3 1 
b P comma LT V ^ . 

[0058] &ft?^7 7 P , 7 7 y J&»fctf>»ffi36lil9 
^UtifcOX'J -y h-7 5ap, 7 5 a y Srfg&LTffi 
S^ffi*^78p, 78y±tA»N-S. ^»7 5*« 
ftWi: SKOrTfflrtT^IW* t OB(ftaiS7 7 8 p . 

7 8 y *\<0A»{2«#3Eftr*-4 . {iS&iE^ 7 8pii 
^En7 8apy7(S](CiSSSr^^Tt3 l 9. X*'J-yh75 
a P (±^En7 8apt{ili35-ri»^f6j (78ayffi) 
(C3tJK*qt# 0 . ^EP 7 8 a P #|*|fcli*£SfcMR£*l4 

[0059] i<0**»»7 5#fcEP7 1 3 P*|6jtCf8 
V^i:#c0^ffig^tB^7 8pc7)^m»S7 8ii P , 7 
8 i2p <F>rtyVX\mi\Ll.. mmTvri 3 1c P liJ 
«r»7 5^EP7 1 3p^rr6jlc^t7tai^$r-f-.g>. 

7 8 y(i^EP7 8 a y^f6]tC^ai!SJSSr»^. 
XV v h7 5 ay «^EP78 ay k\m$.-f ttfo (7 

8 a P ) t saj-r 7 5 7 

1 3y#fofc»Ufcfc*^fflMai*^7 8yttai:fc 

[0060] WX-T-yTl 3 1 d pli*8K-*ffiJQftT 
^77 3 lap, 73 1 bpcOttJ^tOft (ffiB«ia}5g^ 
7 8pO£ft»£*n> £*>ig^£»*4«»7 
^77 3 1 ap&ZillZ&~>X&%M=?7 7 pZmWrt 

[006 1 ] JJE«08bteJ)Ff 7 6 pttiMESKflWyC* 

f78 P , 7 8y03K«BS7 8ii P , 7 8 i2p comtM. 
7 8 ilp +7 8 i2p tPStfcth. ^^7 5«fi 
S£^7 8 ilp -78 i2p -t'S>-l»ll»Tyr73 1 c 
pOtfJ^k^ffcLTLSd. 

[0062] Z\com. ±!aoJ: 3 K»K«««I-S6 k & 



6 i 3 tCHU^cOiBt&lHlS&tC i -oT8bt*^ 7 7 p 
L-CM»ryr7 3 1 c pcoaj7J^t* I: 5r< &&<k oliZ 

[0063] iaiO=i-f;U76p, 7 6y(JM«57 

3, mi 7 1 2. !fS2tf)3-?7 2-ejgj£$;fX 

s msftrtctta l , 3 -< 7 6 p (c*ate8w-£ t r 

3d$#75t££EP7 1 3p*|6KC!fg»U (^^)7l^ 
3mm 5(i^EP7 1 3y2ri*lfc:raHlLT^4. 

[0064 ] -mz{tLm.mitim?7 8p, 7 8ycotat> 

JIC731P, 7 3 1 yC*tffiU ttolitfiX'U IV 

7 6p, 7 6y£8»^*fc£»tt7 5jWIB»S*VCffi 
B*tai*^7 8p. 7 8y*>ai;fcl#2«M-S»jSfc$r 

4. CliT'3^^7 6p. 7 6 y coWMrtifa (tttt) £ 
{2S^ffl^7 8p. 7 8y<oaj***/hS< ! 0rft*rtIfe: 
t&rrSfc (SlISM) 3^^76 Pl 7 6yOfB»^tC 
i" 1 5ffiS«!ai^78p, 7 8y<oaWjjWMKc$r*& 
ST3d$#7 5(±^-rS. 

[0 06 5] ^tfO<t3^iaB^til^7 8p, 7 8y*> 

mtin&m^r) £ I C 7 3 1 p , 731 y 
4. 

[0066] saRtttsaftr^r 7 3 1 c P , 731c 

y*>aWJtt:71'*5'7rt'*«7 1 eZWL&LX^m^CT) 

*4ymmz&hti. f^t7to/-f^7;i« 

•!»*J:93cjeS-li-**) tfffiMtfcflL MX/?]/**/ 
flVW^.7 1 6£jI9 I C7 3 2 (=M/P7 6 P , 7 6 

ymmm) izxtrtz. 

[0 06 7] IC7 3 2«A*$<t*fi^*a£K3'fyl' 
76p, 7 6y£PWM <n;U*«®»|)gB!fr£frV\ 
^#7 5^gg»-T4. ^#7 5(i^Ep7 1 3p, 7 
1 3y#fofcJBMWC*9. ±SBLfcffiB»iJ«*ftC 

mz&^zimmmm±cr>wbs.fr$> hmzimm 5 

SrWWUTV^K-Cli^rv^. ^#7 5(2^WJffil4Mr 

thkoiztcz,^ zcokzcoxha-rffix-commco 
%mL*?mmizn tx vxvox 0 iznm lx v^s . 

[0 068] 0fc*-f J:SC3fcfS»7 5(7) 

WB(c«±3 *m<OifcWtt{cgiBLfc$8B7 5 f ^ISttT 
ft 1 ?. ia7^V^iH9(C^-r<J:p^S7 5fc7)5t«*i 
^D'y?yy/7 1 9<?5[*Iilffi7 19gCi^U^ 
4. Jl^cJ: 0S^#7 5*>'itt^7 1 izftLXUXcoU 
\ftlzm$iZtx& XoIZLX^Z. 

[0069] Hi 3\,S.Xi}X3-,9Vvy®MC094 
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yj-v-YX'h*) . ^EP7 1 9 i T'=W )V7 2 OlzMM 

(72 0b(cjn-rpwMigui) •f&tmmzm.m-??'* 

■yh7 3 0(Cfcil« (73 0 a) fS. -eO&«R#3- 

ttf&t&XT-V+z.Tl 2 4<i©#3-?t;:«R#£ft 

[0070] 720c (C^-r^T'3-<;U7 2 0^ 
cOiimS-it^&fcOy^'JyX? 1 9lin.y^^*7 2 

(CT-vf-iT 7 2 4A%i3-? 7 2 9tC©«$nT 

5 fli;*A7 1 9 f fc#tfa-f (^7 l 9 

f Am&LX<Z>) £MrtWi3SB7 5f t*A71 

[007 1 ] »3G<0*ftfc3E»#7 5 jWTF 

f 4i fcfc****. 01 3<D*EP7 1 9 i nm&X'lffi 

m 5 htm&mz**** wr-r&ztiz*^. sit 

#7 5 ^mWftiiv y?V>77l9 COftmX-ftZiZ 

tix^&w. mmztemz7 5 itftmsn 1 9 gom 

»7 5{4S**|ft|T*fe:af*>-CtJ0, *»»7 5<04»^ 
t ift« 7 1 <94"l>* Wt i^itC^rS. ^-O^^EP 
7 1 9 WiHTlfHI J ?>LTi9>-o< Otfi« 

[0072] CiHlSafe:"4»iDfcj|^ttS-fr4i: P>X7 

WWbWSiMrnJ: 5 l /8» 
rS»»*5jum»«$-»i:4) . PL<«:*EP7 1 9 i 
■toTaXSaWSti** 78 P> 7 8 y <0til*l *£lt L . 

^»LTi9>< (75g) . o.y?'Jy/7 1 9**EWKS 

■ox) imm 5 tim®i$tiWimtftii& *zt£&&. 

[00731IC: TtSfg£& 7 1 9 j *>BfoS 

x-mm*yiz-t& kBsmtti^m^^mmma^fm. 

TitSS. Zcr>tZt,zWM3 4 )V7 3 0^\cr>mm^±ib 
S (730b). i-SfcPR*3-:7 7 2 9<7)T--?f-j. 
T7 2 4i7)©«7J* i *l< : 5r , 9. D7;'jy/7 19I3D 
•y^vN-^7 2 8^J;0B*tHaI , 9lc;IlieSix. 09*>#JR 
fcR*. ;(0ijD7;'jy/7 l gtexh-y^try? 

2 6te3«LT|IHE£IW3;h.4. -ecof* (HiH^Ons 
ecft) #iliI'Stf>SMffll£»r*>, 01 3<n9 A 

[ o o 7 4 ] 0 1 4 i&*miv>%&ime>mmm 1 <r>m 

»70 7?irrfti. PI0<i:3t^ai§i: LT-IS^7* 
*5fc3BfflUI:%&£ij*l/0**. |s]0^v^LYS 



l£UyX&ffi (1-yX) . KYSIi^7*«c(W7 

#t'4 ) i o i«p;oc^fl!tcsw£W»# 

$>>5\ ^^74-CT-fW*^ilfifflOlfAl 0 9c <?o 

•vtm^m) , io9d (^x-f-^w-^xfi-^E^ffl) 
(Sfuaas^K) io2. 7*-#xk»>^i 04, «2 

9«J& 1 0 5«0»fl:«:firJbtfjfc 0 , SilffliE^ 1 0 2 

[0075] ffl§SBh.*|jE% 1 o 2t±m£&*irf 
ft* i o 6 , *ee v yx<7)^imtamcr>&.m^ y*r 
i o 7isa/mUWiti^y^ri o 6 t&i-fe^+M o 7<r> 

lhjlZmzuyX-?J ay i 0 1 KTfcfflSftfcWWi 
[0076] X. 124 (SWI SttlB-T) <i«iSft 
WI S^ONCfS. 

[ 0 0 7 7 ] H5I57 * -#Xfg»^ 1 0 4 {iU-VXv-f 

ayi o ifr&nm$mtz£^xMfi3mm*>\syx 

(y*-$xuyX) zmMLX7*-$i>>y7' : £'fT 

cr>m<$miz x ->xwl *) ■kwc^tui.wtt xmixnm 

[00 78] X, miiUyX-7A ayi 0 Kil^yX^ 

aBBS»fc«espor7 f -^^) &mmmry&)& i o 9 e 

( ix>X-*-f ^ fi-^Sjlffl ) J: 0 ^?^< 5* r ^ PJ^fE 

[007 9 ] pyXv^yi o l , Mtiffiimi o 
2, ^jT-^XIEUj^I 0 4, ^OfgJBl^l 0 5*^, 

ix>-xfl:^i i o*^fiS:$ai». ^uicouyxi 

^110(C^LT«Ml0 9a, fyyVm&lO 
9b€rjitT^^7F«=lSj®l 1 8*^«*&^'fi : t)ix.S. 
[0080] ^^^^T-'^rt^c^^^jKr-f f*J«m 

^i i ltLx. mmmi 12, sra^i 13, 

931 1 4 , ^SBl 1 5 , Zcr>iti(omW& 1 1 6Sl^ 
^Srfta^^^v-f nyi l 73^rtasn-cv^4. ift 

^^^7^7-*^ ftmimi 1 ltc^LTt, -e^ttM 
[0081] 121 tswu tie-f ) (isi^an 

gE^^46$-ti-4^X-f y^X'h'O. 122 (SW2t 
tlB-f) ltUV-xmtt*mitl32it&%i<r)UV-XX-( 
•y+X'h*). ZiXt>l3.-®.miZte2®.Xtn-?X4 
ft&it, n;-x^y»^ixho-i7T'X^ 7 

fSWli<ONL. g2XhD-?Tl/'J-X^ -yf- 
SW2* J ON{:5rSJ: dtc^$ixTv^. 123 (S 
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wwii hat) i&miu*- vmtRxj mm 

x-f 7fl 2 3fcttO»fNBWk^|B|i*»ffK:J: l )ffd 

[00 82] <^tc. JbiEflMUO*.*? OfcWKS) <03£ 

X-?-f ^yiOllill 607n-f+-M;StJ;a 

oTttf^BB*-*-*. #*5TSW100N*p<OM£>a> 
co«f£#& $ ft £> k , DtvfrhV yX*amifi* £ 
*u u yX7^f 3 v 1 o l Jixx y r# l frt>mft£ffl 

[0083] [Xx-yT* 1 ] l^XIWW, MSilffilE 

[0084] [Xf7r#2] *^7*^«^ICS^ 
wtr^-tfXigi&SrfTd. 

[0085] [Xf7r#3] X-A ■ y^-fjX^J 

[0086] [XT--yT#4] * tyfrhrtmm. SW 
I S<0*t®fcJCtT«fiix1fi^S<0n-y^ • Tya-y 

[0087] Uf77#5] W5A^HALT (1/ 
>xn<7)T7+^-?cr&wm*Witt&) 1*H*£§ 

[0088] [Xf77#6] HALT$lJffllSrtT3„ i 

[oo89] zixt><7>myF<omiz. yfrbcommiz 

T, SWIOON, SW2C0ON, ^-v-y^fi^*«PJ 

c o o 9 o ] x. <g»ifjE«<j2.*t4[a i 7 t^-r «t a 

C-J&JB8J4S ( W*.«T5 OOi/sec) (C?6£-r& *4 

v-wauvc** . <e lth 1 7 t^-r j: 3 ct^f* 

30T\ ^««^-<?Dn^rfir<7)-9-^r U >?mWHt 1 m s 
e c k . X. «H*»tai|i|Jri*ik i> mWX'hh&tt 

^r6] (t-yiH kH-*|6i O-) ■caO*<OT-^4:4 



sgu »nri«i/xie7f*i»i*i:3-titw-«iiii 

[oo9i]^t. ljfiftoynmrtvfjiti 
JB<oiKi<oJR*tf*ai¥»fc s-;*fioss2^ffifti$aj^ 

^7 5 ?*±.i&r>x. 0 crust h* u*-cjBjrr*iarj* 

Sk. l/yx^-fayi 0 Kili8mf 7/#i 1 

[0092] [Xf7 7# 1 1 ] 4-H<3ffl*ttri*MiK-y 
T7/# 1 2^. £-y?-"C**Uf Xf'/7# 1 3^it 

tf. 

[009 3] [Xf77#l 2] 1l)£4>J:3tz|Hftri< 

uxxi%m ztixm »#<oaai»T y vx $■ 3 

[0 094] [Xf77# 1 3] 9 fcfa&TF 

l^^tftS £ tlX v ^(0**r KUXSrtf >y f-fflft 

[0 09 5] [Xf77#14] Ign-feyiM 0 6X*b 

[0096] [x^-yrtti 5] «sn.*BE*tfa*»ir 

dfrtfffijg^fi^. £*U4. 0UJ4SWI ScOONkS 

s^ta^, ^ 4 yji—^yX'ZcomfeZ'^K 

xmfeZfro. 

[0 0 97] [Xf77#l 6] flHRftMjE&ftb&t* 
[0 098] [Xf7 7#17] >\4*X7 4)V?m% 
[0099] [Xf-y7# 1 8 ] a#«££fro. Z<r> 

[01003 [xt 7r# 1 9 ] ffiffiiWMtm*» 

USrvv&xosWjgfcfH. --'C{4{4ffl«i«f i Fnr7 7i/* < 

[0 101] [Xf77#2 0] ©fflJlAlia^^. 
[0102] ;^T*fi[ffiji^ffl«cO-C?lJ$r^-r. F I R 

94T<7)?i??)\&&m?mfc<ns¥mnx-<r>ftmm. 

[0103] 

mi ] 
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Tod. - 1 
H (z) = 5 

To>„ - 1 



.-1 



Tea, 



U (n) =- 



-e (n) - 



[0 104] [Xf77#2 1 ] X-A • 7*-tACO 

[0105] [Xf7/# 2 2 ] («SftffluE 
KBlEr-*) £W nyrt<7)SFTDRVTig^$ix 
4RAM«*fc*&||W4. 

[0106] [^f-yr#2 3] WE.\yyx<mm.^> 

VliijjZA/D&mL. *<Ol8JR£RAMtf>SFTPS 

[0 10 7] [Xf--y7*#2 4] 7^-hVN'>y^MS: 

(SFTDRV— SFTPST) 

[0 108] [Xfyr#2 5];P-7^>'Wf7 

r#2 5*>s«i&»*3i**-f s. 

[0 10 9] [^f77#2 6] &f&:fflWmz-?&& 

[oiio] [xf7r#2 7]xf'/r#2 7^s 
SrPWMt tr^^^y^-htcai^L, ffiiEi-yx 

[oin] ja±*>j: o Kaftfwur, t-yf-fc3--e 

{affl»«*>*a>t*»£U #«<3Sft2rif*jfc:*3i*JR*i 

* ?mm. sw2 o 5 vf-mmx-* &<ox\ 
* 4 >>v-^vftx'mmgk*mM&m$k7 7 nz 

ZMZittUi, KlzmmxffiJEm&fi-tfmiLtzkZte 
Znyjrizft^xfflWZ'fT^K ztn,z£*)*%w<n& 

w«ri»RUT^4. timmm<7>nmiz£r,x 

[0 1123 »fc#«^^W2{covvc»ajrr4. 

s . i , m 2 <o*^«Rr*a«H 1 <o^#7 5 , 

U yX 7 4 *£*triK5*R##R4: Hflt^lifiJcJ: 0 «o 
[0113]-?- LTSiS 1 WPSjl¥Slit»fJ« 



-e (n- 1) 



e : Kir?— 9 
U : m^J-r-^ 



[ 0 1 1 4 ] HI 9(c:2ts:||Sfi0iJWK)^&^f 7n-f+ 
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